bovine sera from Canadian animals (EHD free) were evaluated. All sera were negative by either AGID or serum neutralization tests. To calculate the level of agreement between the cELISA and the AGID tests, a panel of 230 bovine sera, collected from infected herds in the USA, a was used to evaluate performance relative to the AGID test. A panel of 244 white-tailed deer sera collected in Georgia (USA) b was also studied. All the sera were transported on ice and stored at -20 C until used.
The cELISA was based on a previously described method for detection of BTV antibodies 1 that was modified by using phosphate-buffered saline (PBS), pH 7.2, to dilute the EHDV stock antigen and adding the MAb immediately after the serum. Following an incubation for 18 hours at 4 C, the plates were washed 5 times with PBS containing 0.05% Tween 20, c pH 7.2 (PBST). Sera were tested at a single dilution of 15 in PBST containing 0.015 M ethylenediaminetetraacetic acid and 0.015 M ethyleneglycol-bis-(beta-aminoethyl ether) N,N,N',N'-tetraacetic acid, c pH 6.3 (PBSTEE), and samples (50 µl/well) were added in duplicate wells in a diagonal sample placement pattern. Immediately thereafter, each well received 50 µl of MAb C.31, 13 diluted 1:50 in PBSTEE. The plates were incubated at 25 C for 1 hour, and after a wash cycle the wells received 100 µl of a 1:1,000 dilution of horseradish peroxidase-labeled goat anti-mouse IgG (H and L chain) d diluted in PBST. Following incubation for 1 hour at 25 C, the plates were washed with PBST, and 100 µl enzyme substrate/chromogen (4 mM hydrogen peroxide and 1 mM 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) in 0.05 M citrate buffer, pH 4.5) was added to each well and the plate shaken continuously at 25 C for approximately 10 minutes. Wells with 50 µl of PBSTEE and 50 µl of MAb C.31 but without test serum were included in each plate to monitor and time the enzymatic reaction according to the method described previously. 1 In each plate, a strong positive, a weak positive, and a negative bovine serum were used as controls. Results were expressed as percent inhibition (PI) and calculated according to a formula. 1 Based on the testing of the 1,194 sera from the EHD-free group and the frequency distribution of their PI values, samples were considered positive if they inhibited ≥ 40% of the activity of MAb C.31. The same threshold was tentatively used to classify the reactivity of the serum samples collected from deer.
The AGID test was used according to the standard method. 12 Antibodies to EHDV were detected by the cELISA at 70 PI as early as 2 weeks postinfection (WPI) in 2 calves exposed to EHDV serotype 2 and at 60 PI 3 WPI in 1 calf exposed to EHDV serotype 1. The cELISA group-specific antibodies to EHDV increased exponentially during the first 4 weeks before becoming relatively stable at 90 PI during the re- Table 1 . Comparative performance of the competitive ELISA maining 15 weeks. Anti-EHDV precipitating antibodies that (cELISA) and the standard AGID test in the detection of EHDV cross-reacted with BTV antigen in AGID tests were also antibodies in 230 cattle and 244 deer sera collected in endemic areas demonstrable by 2 WPI. All samples collected 3 WPI and thereafter up to 15 WPI from all calves were positive in the cELISA. No cross-reacting anti-EHDV antibodies were demonstrable in sequential sera collected from the calf infected with BTV serotype 10. An increased PI response was demonstrable in 1 calf initially exposed to EHDV serotype 2 and challenged with EHDV serotype 1 at 15 WPI. None of the paired sera collected from calves prior to and at 40 days after infection with South African BTV serotypes 1-16 and 18-20 and the US serotypes 10, 11, 13, and 17 reacted in the EHD cELISA. The cELISA testing of 599 sera from cattle of mixed ages and sex and 595 sera from bulls resident in Canadian artificial insemination centers, with the exception of 1 with 77 PI, had PIs below the negative cutoff point of 40 PI. The comparative results of the cELISA and AGID for 230 field sera from cattle collected in the USA are shown in Table 1 . Based on the negative cutoff value of 40 PI, the level of agreement between the cELISA and AGID tests was 96.0%. A total of 9 samples gave discrepant results; 4 samples were AGID positive/cELISA negative and 5 were AGID negative/ cELISA positive, resulting in an overall relative sensitivity of 94.8% and relative specificity of 96.7% for the cELISA ( Table 1) .
The comparative results of the cELISA and AGID for the 244 field sera collected from deer in Georgia, where EHD and BT are both endemic, are shown in Table 1 . Based on the 40 PI cutoff, 19 serum samples gave discrepant results.
Relative to the AGID test results, the sensitivity and specificity of the cELISA were 90.0% and 95.1%, respectively, with an overall agreement of 92.2% between the two assays.
The cELISA, using a group-specific MAb to EHDV, was used for the detection of anti-EHDV antibodies in cattle and deer sera. Unlike the current AGID test, the cELISA is unaffected by the simultaneous presence of antibodies to BTV in sera collected from calves exposed to various South African or USA BTV serotypes. The assay incorporates a mouse MAb (C.31) raised against an isolate of EHDV serotype 1 and specific for the VP7 core protein of EHDV. 13 As in a previous study, 13 this modified cELISA, in addition to detection of anti-EHDV serotypes 1 and 2, detected antibodies in reference sera from calves exposed to EHDV serotypes 3, 4, 6, and 8 and Ibaraki virus e with PIs 91, 86, 75, 93, and 67, respectively. The cELISA was able to detect specific antibody in calves experimentally exposed to EHDV serotype 2 as early as 2 WPI, at which time antibodies were also demonstrable by the AGID test. However, the precipitating antibodies elicited by EHDVs cross-react with BTV antigen in the BTV AGID test. 5, 6 The availability of group-specific bELISAs or cELISAs for BTV and EHDV 13,15 will facilitate the differential serodiagnosis of these 2 closely related orbivirus infections affecting domestic and wild ruminants. Similar to the indirect ELISA results, 3 an increased antibody response was demonstrable with the cELISA after reexposure to EHDV. However, after this repeat exposure to EHDV, unlike the AGID test, the EHDV cELISA remained group specific for EHDV, and no cross-reacting antibodies to BTV were demonstrable in postchallenge sera by the BTV cELISA. 2 The immunology, objectivity, and specificity of the cELISA in detection of anti-EHDV group-specific antibodies in cattle experimentally exposed to EHDVs clearly demonstrate the superiority of the cELISA over the AGID test strongly favors the selection of the cELISA as a rapid, specific assay for replacing the AGID test in the serodiagnosis of EHDV infection in cattle.
The comparative performance of the cELISA in the testing of the 244 deer sera from EHD-endemic areas in Georgia resulted in close agreement (92.2%) between the cELISA and the AGID test (Table 1) . Relative to AGID test results, 14 and 5 samples were classified as false negative and false positive, respectively.
Because consecutive and concurrent EHDV and BTV infections have been reported in wild ruminants, 7, 11 the higher rate of false negatives with cELISA for deer sera relative to the AGID might have been due to the presence of specific antibodies to both BTV and EHDV. Relative to EHDV AGID test results, the sensitivity and specificity estimates of the EHDV cELISA for the deer sera were 90.0% and 95.1%, respectively. These cELISA results suggest that the EHDV cELISA may be a suitable assay for serodiagnosis of EHDV infection in wild ruminants, e.g., deer. However, additional work must be done to evaluate the diagnostic relevance of MAb C.31 and its specificity and the performance of the cELISA in diagnosing EHDV infection in wild ruminants.
The cELISA may be useful as a routine diagnostic method and may replace the AGID 12 and the indirect ELISA 3 for screening bovine and deer sera for group-specific antibodies to EHDV. Overeating of ripe persimmons is a common occurrence in the fall for many birds and mammals. However, only 2 cases of persimmon consumption in horses leading to gastric abnormalities have been reported. 2, 8 In neither of the cases were persimmons confirmed as the actual cause of the lesions.
Persimmons are well known for their sour taste that turns sweet when the fruit matures in the cool temperatures of the fall. The sour taste results from tannic acid, an astringent compound, found under the persimmon skin and around the From The Departments of Anatomy, Pathology, and Pharmacology (Cummings, Confer) and Equine Medicine and Surgery (Copedge), Oklahoma State University, College of Veterinary Medicine, Stillwater, OK 74078.
Received for publication August 19, 1996. calyx. 1 The concentration of water-soluble tannin contained within the fruit's tannin cells varies with season, fruit development, and fruit maturation. These tannins reach maximum concentrations by mid-October, when the concentrations decline as the temperature decreases. In humans, tannic acid polymerizes to a coagulum in the stomach that can entrap cellulose, hemicellulose, and protein. This coagulum forms the basis for a gastric phytobezoar. 1 In addition, tannic acid reacts with mucin, thereby decreasing the cytoprotective mechanism of the gastric mucosa. 3 Animals may gorge themselves on persimmons, especially after the first frost of the season. In horses, overconsumption of persimmons can result in colic and impaction. 2, 8 In the case reported here, overconsumption resulted in gastric ulceration, impaction, and perforation.
